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CONSTITUTION: In a filter 50 forming the solitary wave 
response so as to control the digital sampling timing in 
the reception signal processing of a digital subscriber 
line interface, transfer function H(z) expressed by (z) 
conversion is made H(z)=1-az~1 (a>1). The transfer 
function corresponds to the processing adding the 
waveform multiplying the input signal by a factor (-1/a) 
to the waveform sent by one cycle of the input signal 
and multiplying it by a factor -a under consideration of 
time area by 1-az-1=-a(-1/a+z-1. In short, the 
waveform whose polarity is reversed in the vicinity one 
cycle before the maximum value is formed. The filter 
represented by the transfer function is realized by the 
two-tap filter operating by the symbol frequency. The 
circuitry of the filter can be reduced and the 
consumption power can be reduced. 



(54) WAVEFORM FORMING FILTER AND WAVEFORM FORMING HIGH-PASS FILTER 

(57)Abstract: 

PURPOSE: To provide a filter circuit which requires less 
consumption power with small circuitry by specifying the 
transfer function in a transversal waveform forming filter. 



"3 




* 


E 




35 

*\ 




it 








I 


u 





I 

IB 



i ti 



"U 



LEGAL STATUS 

[Date of request for examination] 06.06.1996 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

the examiners decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3049624 



httn://www19.inril.nrini.crn. in/PA 1 /msiilt/HpJail/mjnn/u/A A ATJPaWimn A/ifWWKOi di 



(19) B*®&»It ( J P) (12) ^ H! $F B^F ^ (A) (iD^SfaiS&M*^ 

#l¥6-37591 

(43)&l» B ¥/&6 (1994) 2 ^100 

A 7037-5J 
7037-5J 
H 7037-5J 
8226-5K 



*3SE»* *8»* §f^^(0^5 (i9I) 



(21)UHf 


4-193969 


(7DWJHA 


000005223 










(22)m^B 


¥/&4*£ ( 1 9 9 2 ) 7 A21B 




»*JUJRill«* * ISC E ± /h BB + 1 0 1 5# 








% 






(72)3g91# 










W^ilimill^rU^lEIS-i/hBa* 10151 














(72)38 93* 


mm s 








W^ilimin^rU^l^lSii/jNE* 10151 














(74)ft3A 













(54) [$&9i<0*flO ;u^*5J:r/ft^fijc^K«jija7-r 



(57) [gift] 

.[«fi)c] z *»T:S5iU£eiiM*H (z) *«H 
(z) =l-az*\ fc*:ba> lT**«^dcJE^7^ 

H(z)=-l/(l + a)+z- l -a/(l + a) • 
z" 1 



(51) Int. Cl. & 

H03H 17/00 
15/00 
17/02 
H04B 3/14 




» 1 



( 2 ) 

1 

A*£Kt5J: o \z f&M?Z> h 5 >X rt—9-)bm»mgim 
7 ^ )V^X^>-oX. zJ61ft«8UfcfiiHSH (z) 
#H (z) = 1 - a z " \ fefc'ba>lt*5:^» 

[fjf#^2] 4>ft< £ 2M^£&5^fiIU^JUm^ 10 

i^T^ot, z 8!«T&StUfce3aKRH (z) tMH 
(z) = - 1 / ( 1 + a ) + z " 1 - a / ( 1 + a ) • z 

[if 3 ] h 7 >7>rt-V)V7 «< )),*<d±# v 7%. 20 
&a*2 0*il*fc« 2 co 2 ©l&ffeffi ISM £ 

VZ&£tlZ>m$(T% 1 £fcti2 Eft©?^ JU*. 

[»#E4] h 7 >*rt~V)V7 << i^CfiiMRH 

(z) 

H (z) =-0. 125 + z"'- 0. 8 7 5 z" 

5 ] h ^ >^A-^7^ )V$<Dfcmm%LH 

(z) 

H ( z ) = — 0 . 125+1. 1 2 5 z " 1 - z " 1 

x*$>z>m*m 2 fti&<D&M&m?tfitg,mi&7 * 30 

[ 0 0 0 1 ] 

$fiE^LTM^l/X#>X(Ot^^^ItS^^^^ 40 
[ 0 0 0 2 ] 

I SDN*Of ^y^JHd*©»R& 
tS*i«lli»(0y'J7^^^ (BT) fc<fcSEIt«?ft 50 



ftmW- 6 - 3 7 5 9 1 
2 

[0003] i6^:o^xa-^t>t7^^i 

ffl$tlf;«£Dr^ ^^JHDA#»-f >^~^x-A^ 

T, AlA^M 1 0 SSTSfiSnfcSfflMtt, 2&- 
4 iS£^ co /W yj «/ Hi 2ftJgT3f-- A* --•*}■> 

y y >^A/D^^g§ i 4t*7^ is? )immz^&z 

ft, i^ff^i7^^16, »#iIiS:7.< JU* 1 8 ft& 
X, M^§§ 2 0 tCi5V>Ti£{f f-^^I3-+t >-fe 

A-f^'J 1 2 tefctt* J@D£*#a< 

HfcSfeSft, AGC0S&2 4 tZ&^Tfc$k&<DM&&&& 
*$IE£n, Wfeffimm<t$£ (DFE) 2 6 \Z&\,*T&^ 
N\T&mt>m£;£ftZ>t£h\z, MAtfii, ±3(04 

tetf^fcsnTfflasna. 2 6 T^tts 

i<tltz&R<D-»\**< $ >^$>l^l^ 28CDr$7-r^>^ 

siffliKtt/Bsn*. ^--n~t>/u >^a/d^&£i 
^ )),* 2 9 

[ 0 0 0 4 ] &]&J&m7 J )V$ 1 6 £OHTtt«iZfc*r 

^^iii^^^ 1 8 texs — * v >-fe^ 2 2 cd^ 
* y & * m e b t ® g§ ft fsf m \z r % tz j6 \ z m » 5 n r ^ 

A-f^U-; HIsIK 1 2^^^^>^f^$:^fc-r>lf 
Ifc^W^'J !y HISS 1 2 t ItA-f yj 7 H h 7 > 

7, *tz \**n t. mm<D 2 m 4 m&*&&&m 2 

*n6tt* ^ h*7«*«k*»» 1 0 OHzJ^TcD^^il^i 

0kHz OS/>#M&R{:^bT 1 0 0 - 2 0 0 ^77* 

-C, t>oi*li*y h*:7Jf&&ftfcoi£^iija;7w 
^ 1 8T(Sil^^^ft^^T^c:t{c<i:D, xd-coM 
g[^:^<b. XJ-^t>t7^^7^^ 2 0-3 0 

;u^i8<hbTti. bi 6 ic^^n^ct o \z 1 -9->^;uj^ 
^isinfc^>y;PKoMft tzt^L femm& ( 1 - 

z ') S;*t5lBf*'bO^«ffi$n5. 
[ 0 0 0 5 ] ^J^^jS^{b§i 2 6 \ZW 7 C^tJ;^^ 
J^T^^o M^Ss 3 0 <Dtti^ft^J^§g 3 2 -C¥iJ£bT± 
1, ± 3^fiJ^^mi»:bTa377b, ^cITSS 3 4 "C^J^O 



( 3 ) 

3 

8T«ftc, c, . c, , -c, t<oo% 

\Z&tfZ>&%i(Dm&\Z\*. «Atf«»©LMS (Least 
mean square ) 7 /!/ =f U X A ^ffiffl £ *l 3 „ 10 
[ 0 0 0 6 ] 3 8 fcfc^T^&O, , 

C. , C, , &%L$iLtz£&* ttl^tZ. mfeffi 

C . -C. ^iiMft^^^^UTmts^^ii-^C^^ 

tn^wm*. ?u*-y;nc.,ii, ^Tici^-Sct? 20 
[0007] 2^^^^^^ 1 etffc^tz. mfeffi 

m8 (a) CD$lT&3* ^CIT, il«7^i^l6 
^jfAT^CtlUot, 0 8 (b) JC^-r£5 fcyj 

«j£»jt«{big 2 6 tfe^rf ai^ns^u V 30 

[ 0 0 0 8 ] 

[^rtt^&b^ (h-r^^ig] ^^^^orc^fc, 

[ 0 0 0 9] £<Dfctf>fiE5fe«A/D^£&§§ 1 4©T'>^ 

<7>2{££fcte3teT&£&>ga*&o£:o ::tf'>^- 
->3>^^;!/^2 9te A 2 7fd;fc^TA/D^ 

«tfja<Bffl*Sfc<0 2 0 0 {Si£< t^5&Mfe&-C 1 tf^y 



#i?6-3759 1 
4 

fng#^A/D^^ai^W/it^(D 2 0 0 f^i£<(O^ 

^■pTrv^-y3>7>(J^ 2 9 <D tfcJ ^ 5r- * 0 
51 U^JSft^^V^^^ftR© 2 3 ttn 

ffi'l^&mZCD&MVK l/T^fc. £ it ^ ;* - ~> 3 > 7 

3 «^ o rfc < . mmm* t> ii^c-r * t ^ ? ras*: fcx 

[00 10] ^->>-'>3>7><;i/^2 

fc„ 5^>*— > 3 >7 >< jufiz&fcf&mmmzbrz^z 
t*<D7<< )),*mmi**2<u*). '>^<tt>6oo^ 
^ y^^cD h ^ >^a'-i^^7 a*, m^/i 

m\*m6<D$£3fcM£\Z&f3:r). is > # ;i/^R»if SFtffc 

$ ttia 6 ^^^^Jco^^^ — > 3>y^;u^ti^ — T 

y^)l>?l 6 a^Rfcfc D , IsIKS«^-€-0»/h$ < ^ 

[ooii] ufc^oT*^i©^ loiwft ±iaco 

[0012] 



5 

HS&H (z) tfi 

H ( z ) = 1 - a z - \ f;f:ba>l 

c o o 1 3 ] *&BMv&fcf&mm®m®y 

T, zXjftTXSL^e^nftH (z) (z) =- 

l/(l + a)+z _ '-a/(l + a) • z' \ IttcL 
a > 1 Tfe* C £ £#ff*<h-r § 3, 
[0014] 

[f^ffl] fcii^SfcH (z) # 1 - a z 1 T&S <bV>5 C 
l-az"=-a (-1/a+z") £0, P^ffi 
±EMHRIU*II** (-1/a) 

{% i. fz & m £ xt) m j% z (?) 1 jgwTjettfgfcigei* 

fc&J&tcjbD* (-a) {£ t~ ^Mll:ffi^ta 0 -T&fr 
fiStJ^i5©ffl[ft«UX7j?>^3&*H 1 (a) {c^^-e^ 

-r j: sftsra-c** t-rz t % *<d c-i/a) 

H (z) =- 1 / ( 1 + a) + z " 

[0016] 

H (z) = l- az", fcfc*ba>l- (l) 

[0017] a ©liLTIt mri£?)<fc o \Z > a ©ffirt* 

fc, *7h*-VMC, , C, -C. #*<>#-V 
MC, O 1 / 2 W±t tto T«^»Mfti 2 6 
V>Z>mittimm\ZtlZ>. art<*^j&^3<h i/ a 

(Dfltf/JM* < 35:^<DTSttJRteS&*dt/jN$ < ft!) , 
fiJ&J^lWO^iJ * — VWC , (18 (a) #ss) 

#Hgf*PJfitek:** l 6 il 0 (DtemtevVtmiz-o^T , 
H (z 1 ) = ~ 1/ (1 -fa) + 

:n*yD-;^»B-cwtt, (b) cd 

[ 0 0 2 0 ] (3) ^©a©IilT3, 7, 15-tf) 
J:5C (1 + a) #4, 8. 16«h2 



4 ) 6 - 3 7 5 9 1 

6 

&7£teEil (a) tCfiS^T^f £5fc&J££ftD, 
££jSTS£, Si (b) <D£5lzteQ, 

£*1<5. fc*5, (-1/a) eJCO^Ttt^flcoy-r > 

^«Jb*©*i?Mi:tt ft Eposes fa fc 

mm vju«j) ^^dchicfco, as^ifc 

[0015] ±m<DfcjMm&T*£:tl-£nZ> 7 4 
>#)l>m&&-CW)< 2 ? y 7<D7 ^ £ C <h 

^n^ii5^iiiii^^;i/^«i-z* , ^^ii^^c^^UT 

t^*. Lit^ot^niW^^WH (z) 

H (z ) = ( 1 - a z") (1 - z' 1 ) 

= 1- (1 + a) z " + a z ' 1 
20 tt£Q. H (z) X (-1/ (1 + a) ) £&#>TH 

( z ) ch, 
- a/ ( 1 + a) • z " 

s^eco/N-r yj ^ h h ^ >x i 2 , 7^^-> 3 >7 

T^<5 >^^m^^J^!l§51^>fb§i 2 6 \Z&2>m4kt>*& 

[0 0 18] iiijizE Little, i 8 tz 

30 1 - z •» ( 2 ) 

<Bt><D#ttJB$nT^S. tiLMJ&m? 4 )\,$ 5 0 

-r 1 8 (h^ISI 3 (a) ^ T J: 5 *l 
nSII^^D y ^ £ IT, K«»«bTffltsTt>AV^, 

[0019] &&m&*b-o7 j 

t&7 4 )V$ hW&Z ££-?*>£, ^OfelitH 

40 H(z- , ) = (l-az- 1 ) ( 1 - z") 
= 1- (1 + a) z"* + az" 1 

2><DfrT?$>Z>fr£> - 1 / (1 + a) *mWtz *><D*&& 
TH (z 1 ) tfe< 
; " 1 - a ( 1 + a ) z " 1 - ( 3 ) 

?}zwtfe-rti\*, -\/ (i + a) \*2 (omm&tfc 

Z>. -a/ (1 + a) =1-1/ (1 + a) T&37^£> 
-a/ (1 + a) 2 coHt^^co^t iT^^n^^ 
6, Z.(D74 ))s?<Dm&telJQn&£ i/7 ?-fr$UZ>$C 
50 (ALU) S^oT^Xr-^tiJllT 



( 5 ) 



6-375 



7 

[ 0 0 2 1 ] ^ilta = 7 ti&itea 

H ( z ~ 1 ) = — 0 . 125 + z" 
= - 2"' + z - ' + (2 
(4) ©eiSMR^fe^^^ JU^Otil^TOBIlStSU^ 

6iE(c^^bT^0, yj #-y ;ujS"C<z)4*tt*^-r s 
[0022] a = 7(D«h#, h ^ >AA-i*-;uy ^ 

(O^y^^Ktt (5) ^Oif)^20i^*fl!)a*^fe 
^Tafe^tlSO'C, (4) ^t^t)$tl^7^ )V$(D 
tikm&m 5 fC^-T £ Z) & 2 A^jba#2§ 5 2ty7^54 
^^^.ALU TOaz^) 5 6 LTfTfc 5 

[ 0 0 2 3 ] <Z> ±iH©*D» feJUK: 1 M^^CDA^^- 

H ( z ~ 1 ) = - 0 . 1 8 7 5 + z 
= -(0. 125 + 0 
0 . 0 6 2 5 ) z" 

(3) ^C^^Ta = 8tl,fcif, 

H (z") = - 1 /9 + z" - 8 
= -l + 9z"'-8z 
H ( z " 1 ) = - 0 . 125+1. 
(7) 3fe9KffflHjP (4) ^t^DT*5KM 

[0027] #x h* — y;ufc^5^*Mii&u^ 
#>^coa«ttx >#-y ;u® 1 / 2 e^TcDJUi-e* 

*C 1 fcift^ a -e<B/i«>#x bfi 

— VfroytiLifit'f >% — V)V<D 1 /2 J^±fc&££ 5ft: 

i§^#&£ 0 CO><h£tt£ ^KeSRISt 

1 - ( 1 / a ) z ' 1 
[ 0 0 2 8] 

-yx-*ftfifcigjfl-r*c:£:fc:«fctK ^ > ^ - > 3 > 



- 0 . 8 7 5 2 " - ( 4 ) 
1) z" 1 »■ (5) 
3) ±fScD5D^:^^tc: 2 i^^mlOA^^-^ * 3 b i t 

b i t*^>7h LTJbP^-r^J ^I^TfeJ:^, 
10 [ 0 0 2 4 ] H15l:^t/:ALU5 6tt, R£$ft£S/ 
y h»l:i£:i;tl/y7^A(;SS$nfei&>'7^ 5 4 
fCTv'^hb, l/v?7^ B \zmj£2tlZim$:1)m& 5 2 

- 0. 8 7 5 ©»Jt* 
li l c ttt^ e» ^1?* 0 , ( 3 ) 

^©a©ItlT^IA«4. 3 3 3 3 3«hlfc7^J^ 

20 [ 0 0 2 5 ] 



( 1 - 0 . 12 5- 



~ 0 . 8 1 2 5 z " 
. 0 6 2 5 ) + z " - 
»• (6) 

[ 0 0 2 6 ] 

/9 z' x 



1 2 5 z * ' - z " ! ••• ( 7 ) 

30 ^ ^ K < £^TtSftm^£A^KM£Tc <h**i^fc 

[0 3] *&m<OWLl&&m7 4 )V*&&x*fcJ&fomfci& 
[04] (4) ^<&a£M»£t>r>y * ^com^tc* 
[05] ^^m<D~y * H(DHIi:fe^T^ffi$n^ a 
[06] ffi*©T^WA«»^f>^-7i-^8I 

[07] jpjs»a«{bss©«^s:«t)-r^p y 
[08] s^j£^&iftg§rsfcfc(DBiT&*. 

[ft^Ol&ejl] 
1 2 -/W y F* 
50 14'"t-A'-tf>yj >^A/D^&§§ 



16, 50 -$L&&i&7 * )V$ 
1 8 — S5«iSia^ 



( 6 ) 



¥6-37591 



10 



2 2 -xa-^t >-fe ^ 
2 6 -H£»B«fttt 



[01 3 



(a ) 




( b) 




[0 3 ] 
(a) 




C b) 




a /0 + a> 



INS 



[02 ] 



CO 



CO , 

CNJ 



+1 

1 


CO 


urn 




LU 




>v 
/// 




LL. 
Q 














AGC 






OJ 











Ll_T 




X J- 









o 

LU 



O 
to 













'nj 

a 















I 




( 7 ) 



£fSSJ¥ 6 - 3 7 5 9 1 



[0 4 ] 




5] 



•> y 



58 
S 



U X ? A 



r" 



L. 



60 

f 



U •>* 7^ ^ B 



54 



I ,56 



52 



62 



( 8 ) 



6 - 3 7 5 9 1 




( 9 ) 



6 - 3 7 5 9 1 



im 7 ] 




36 

m 


36 

-0 


■m 


■m 


36 36 





36 



Cm ci>i ci C 2 Ci jco jc-i ^ 



"38 

$4 \ vsmm 



f 



,32 



3A 



-*1 , ±3 



»*;n»;ii«ifi *nis±/jNeB* ioi5t 

^^iiimiHt^rU ^!HE±/hffi4 3 10151 



